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Title v Code off Federal Regulations
Part 340.4 (std. permit conditions)

e regulatedrarticlershall ve

5 Kept Separate: ifoni other organisms
(except as allewediin the permit)

5 maintaimed ey inthe areas;ane premises
Specified Infthe permit
8 SUBject to the applicatien el neasures

determinead to e NeEcEssan/ to prevent the
accidental or unauthenzed release...



1989 Natienal Research Council Report
Eleld Testing Genetically Engineered Plants:
Eramework fior Decisions

“Established confinement options are as
applicable terfiieldinmbreducions) o plants
moediiied vy moelecular anarcellular methoes as
they are ior plants modified by classical
genetic metheds.”

s Cited Iselation reguiremenits and other
methoeds o production off genetically pure
seed established by AOSCA

s Acknowledged that these - allew: for acceptanie
levels ofi contamination”.



1989 Natienal Research Council Report
Eleld Testing Genetically Engineered Plants:
Eramework fior Decisions

Other proven routinely: applied ceniinement methods
nclude:

= Bielogicali(sterility; reduced survival er fitness)

m Chemical (e.qg. pesticides)

® Physical (e.g. feneing), caging, hagaeing e flowers)
8 Geographicalllocation, choelce ol envirenment

= [empoeral (early termination, planting or flewerng)
= | imitation ofi fieldl plet size



1991 ABRAC Guidelines for Research

x Defined confinement, piinciples and practices

s Confinement measures should colrespond toe
thellevel ol salety Cencenn

m Monitor to evaluate confinement measures

s Canela case stuady:

s AOSCA Isolatien distance for foundation seed
alie apprepriate te reduice cross-pollimatien te
lessi than 0.05% for traits wWithrlew: salety.
CONCErn.

s More or less stringent confinement methods
dlie appropriate depending on' safety of gene,
the envirenment, and presence oif sexually.
compatible plants



1990- 1993 APHIS Sponsored Woerkshops on
Safeguards for Field Testing off GE Crops

= Publicimeetingsiwith: domesticandiinternational
experts Incliuding kreeders.

s Corn andwheat, temato;, rice, canela, poiato,
anaiseranum

EOCUS Was to:
B [dentify the poetential e gene movement

5 determine possible;conseguences ofi gene
transter and/or expression fromithese crops on
agiiculture and the envirenment

B recommend Specitic physical, temporal, or
biolegical saieguards tor prevent or mitigate
SUCh conseguences, If appropriate



Introductions under 7 CER 340:
Permits Vvs. Notification

Permit

Notification

Organisms Eligible

All

Plants, no nhoxious
weeds

Traits

No specific
restrictions

Certain risk-based
restrictions; e.g.
pharmaceuticals,
Industrials

Confinement
measures

Applicant
prevides, details;
APHIS issues
conditions

Applicant certifies
compliance with
Performance Stds.

Reviews: Field test |Up to 120 days 30 days
Importation | 60 days 30 days
Moevement |60 days 10 days
State Concurrence | Yes Yes
Site Inspections YEs YEes

Field Data Reports

Due after 6 mo.

Due after 6 mo.




Guidance on
Meeting the Perfeormance Standards

Eliminate vianlewvector agent withrantihietics

Contained shipping aned maintenance at acilities te
prevent release ofi vianle materal — 7 CER! 840.8

Prevent inadvertent mixing fiiemrplanting
= Viamtaimrapprepiiate alley ways or equipment
m Clean famy Innplements

Maintain identity’ off transgenic material in"use ane
devitalize when no longer in use.



Guidance on
Meeting the Perfeormance Standards

m Regulated articleror its effspringlcan net persist inrthe
envirennment.

Points to Consider:

> erminatien pror terfiowerng, INRIBIE o) remove flewers, Use
male steniiny,

> Repreductive confinement measures: hagging, Wind breaks,
PErAEr rews, temporall differences, Iselatien distances (&.0)
AOSCA Sids fier feunadatien'seed! production)

> Proximity torsexually: compatiible Species, flowering cycles;
extent of outcressing and pollen dispersal

> Seed dispersal by biological er physical mechanisms



Guidance on
Meeting the Perfeormance Standards

8 Viahle marenal is removedtanavoelunteers are
monitered and managed te prevent persiStence.

PoIRtS ter Consider:
> Hanvest and destroy or contain propagauve materal

> Herhbicide treatment o Vegetative material

~ DIsc, cut, chip, mulchi, o bury vegetative material o)
decompaosition oni site

> I subsequent growing seasoen(s),
> Consider land use restrictions / herbicide trt.

~ Monitor as long as,;seedicoulid remain dormant
under field conaitions

> [Destroy voelunteers prior te flowering



Intreductions off PMPs and PMIs
Require an APHIS Permiit

Infermatien required fortne: penmitaescined in:
-7 CER 340.4
- ARHIS User‘siGuide
- ER NG1ICES
- |Letters ter Applicants, Welhsiie

Nonregulated Statis
- \oexpected Eormoest PNVE/RPNIS

- NorEeod o EeediUse -witheut devitalization and EDA o
CVB clearances




Information Relative to Confinement Submitted
for an APHIS Permit for Eield Release: of
PMP/PMIs

B Final and intermediate destinations
B Environment and conditions of the release

5 Vieasures fior physicalland reproductive
ISelatienriirem: plantinge terharest

B S|te security; moenitering, and Inspection

m Plans for termination, devitalization,
dispesal, and pest-harvest monitering and
land use



Sept. 2002 - EDA/USDA Draft Guidance to Industry:
Regarding Confinement for Commercial Production of PMPS

o Procedures or genetic mechanisms te prevent
PP planits/seeds/products irem: enternng thie
fioed/feed supply.

o Jlests terdetect target gene and: product

o [Prsysiem e track seeds;irfen shipping te
planting, and freom: harnest ter extraction

o Hanvesting precedures, Including equipment
ldentification and cleaning

o Appropriate disposall off Wastes

o Federal government auditing of the system



APHIS Marchi 10, 2005 FR Notice
Current Supplementall Permit Conditions and
Agency Actions for PMEs/PMIs

H CoRiinement measures and thelr implementation
= EQuUipmentuse and clieaning
® Storage faciliies
a SOPs
= [=3llew ZeNES) landfuse resticlions, reproductive: 1Iselation,

= raining| pregrams

m APHIS wWill consider Varamnces), Case-hy-Case

8 APHIS Increased Inspections, auditing terensure
compliance




Planters and Harvesters

B Dedicaled to usen the permitteadl test site(s) for the
duratien of the test

B Notiy APHIS 1 meved between test site(s)
B ARPHIS-approved cleaning precedures
B APHIS Inspection Belore Use ether than permit Use

All'Other Eleld Equipment

B Cleaned aceording ter APHIS approved proiocols



Storage Facllities

B Dedicated facllities for the sterage: efi eguipment
and regulated aticles

m |ocked or secure bulldings, BiAS, or areas,
PESIEd as Iestiiciea ioravnorzed Persennel

m Cleaning per AP]

IS-approved protecels, and

INSPECHBN PHOK 16 gEnEral USe

Seed Cleaning andl Drying

B APHIS-appreved pretecols terminimize seed

loss/spillage



Fallow Zones and Land Use Restrictions

B Acreased pernmeter fiallew: zone ter S0 fit. - allews
moeVement e equipment wWithout entering or
comminglingrwithradjacent ieed/feea crops

m Resiricted production of fioed/ieed crops fer the
fiellewingl growing/\velunteer menitering seasen
N cases where velunteer plantsicould he
Ranvested withrthe fellewing crep

= Does NOT exclude cover crops

m Criteria developed for variances, a fiew: grantead



Regulatery Compliance Mechanisms:
Reporting Reguirements

W Planting and harvesting netice

B Notice of equipment mevement/cleaning

B 4-Week posi-planting repoert

| Eleld test reports due 6imonths aiter field test

B lerminatien and imterm reports: may be required

W Post-season report on destruction of volunteers



Crop Specific Confinement Conditions

ER'Notice enly addresses corn — WiHY?

= Viost PMIP/PMIs wWere tisinge| cern as platiorm

m Larger acreage in fielditrnals and production

® Higher Y% outerossing compared ter other Clrops
m Concern over icea/iecd adulteraon

® Phiase oul Use oif horder ows

Other crops are case-hy-case, applicant driven

Data must SUppoIit confinement measure, With
adeguate margin for errorn

APHIS encourages use of alternative plants



Field Tests off PMPs/PMIS

20)0)2 20)0)& 20)0)4!
Acres 134 25 <A
2004 Platierms® # Applicants
Com 3
Barley 1
Rice 1
Safillower 1
flebhacco il

sExcludes, phyteremediation, VN rice and barley are for value: -

added! proteins.



Corn Confinement Options

50 ft fallow zone with no food or feed crop

it ©Open Pollinated PVIE Cern

R 1 mile (=1.6 km) No Corn
DR

[T Contrelled Poallination: of PMEP Corn
U2 mile (= 0.8 km)

No Corn
s ol 5 - 1 mile
o y 28 Day

Tlemporal Isolation



Rice
Confinement Considerations

® Highly: Selfi—pollinatea

= Only.~ 3.9% natural cress-pollimanen: by Wind, mest
WIthin 2 meters (Virmani, 1994)

B AOSCA, CCIA, foundation seed isolation 1s 10 ft.

B[RRI Uses; 10imeter iselation — has Seen ne gene flow
at 10 & 20 meters (Clegg et al., 1993)

B Gene fllow study in CA - norgene flow at even shorter
diStances

RPollentieses viakility inrsiminuies
lransplanted or drllEseeded inte loeded hields
NGO seed dermancy.

RICE IS not Weedy, no Weedy relatives at site



Rice
Confinement Measures

200 ft. Isolation

To Commercial
Rice 50 ft. fallow

_lrrigation
Levee

10 ft.
Nontransgenic
Rice

Border




Saftlower
Confinement Measures

50 ft. fallow border around the test

2 mile1selation from other salflewer
= Viestly seli-poelliimating- 4wk, bloom: stage
& <10% oeutcrossing — pollinater mediated "

a No knewn sexually related species in the
USA

2 year moenitering fer velunteers within
test area and alleow zene

8 safflower not recognized as having| seed
dormangcy, but related species die

NG harvest of food/feed creps fram
menitering areawitheut APHIS permission.

Dedicated planting and harvesting equipment

TThorough cleaning ofi equipment used In the
plant preduction and seed transpoint.



Euture Challenges:
Evaluation ofi Genetic/Biolegical Confinement Methods

IHow: can the Value eif these mechanisms be salely,
accuraiely, andapprepriately evaltaiedrand applied o
different crops:

Genenc and Genetic-Vianagement o Gener Elew by

Seed sterlity,

Other
® [ransgene linked withi domestication trait(s)
= [nduced expression Daniell, H. (2002) Nature Biotech, 20; 581
@ Two-part SYStEMS Gressel, J. (2002) in Proceedings of the 4th Intl.

Sympesium on Biesafety



EFuture Challenges:
Effects of Scale and Use of Models to Evaluate and
Compare Confinement Vethods

Wihat are: the hest moedels ior extrapolatinglgene fiew: data
generatead:

n Eron small scale plots terlarge scale plets,

= [Erom commercial crops 1o fefali populations erwild
elatves

Can/Do models account for:
s Combinations off confilnement metheds

m S|ze ratio of the transgenic pollenior seed source and
e receving popliation or erEEr WS

m Thelrspatial distirution

s Distibubion and akundance of pollinators and competing
plants

n [lopegraphic features that limit wind-assisted dispersal
m Seed loss or dispersal by eguipment o) ether means



APHIS

Biotechnoelogy Regulatorny Senvices

apnis.usda.gev/ers/

susan.m.keenler@aphis.usda.geV






August 6, 2003 Interim Rule:
“Introductions of Plants Genetically' Engineered to
Produce Industriall Compounds?

Plants engineered te produce madustrall compounads
nclude those plants that meet the fellewing three

criteria:

DThe plants are engineered te produce compounads
that are: new. e the plant;

2) TThe new' compounad has not been commeoenly: used
In_feed or feed; and

3) The new compound s belng expressed for non-
fiood, non-feed Industrial USEes.




1990 Corn Safeguards Woerkshop

Conclusions:

® [Selatien distances for seed certiifcation (660 ft.) are
adeguaiestorminimize gene flow

B femperal saleguaids (altered planting date)icoulid ne
USed 1N compinatien With  ether metheds

m \Vale sterility 1s useful, hut nay: pose other rsks

8 Nowild relativesiin the U.S., but care should he
taken 1nr centers ol eriagin

m Phvsical and spatial methods are apprepriate o
small scale tests, even multiple sites

m Safiety Issues should be reselved before larger scale
releases



1990 Oilseed Crucifer
Safeguards Workshop

Conclusions:

® Hyhridization and intregressien imie wild and weedy.
felatives n the'Us andf elsewhere was a cConcenn
eVer the long term

= B napus (Canela) hasH lower rates, of out-crossing
than dees B. rapa (rapeseed).

m Gene flew declines expenentially fromi the seurce,
UL WIth petentialiior lew: fireguency. leng distance
pellinate-mediated gene filiew:

5. napus =) felo)l
46 meters 2.1 % 3.5 %
137 meters 1.1 % 0.0 %

366 meters 0.6 % 3.1 %



1990 Oilseed Crucifer
Safeguards Workshop

Safeguarding suggestions:

® |solatien distances (exclusion zenes) fer pedigreed seed:
= 00 meters;ior rapeseed; 200 meters for canola
® Some suggested up to 4 km or 3 miles
= Excludewild relatives

= Berder rows te attract pollinators te drep: thern: load

= Vale stenlity, unless 100%, shieuld not replace iselation
& Pollination cages userul fior smalll plois

= Bird covers and cannens to prevent seed dispersal

m A year moniterng perod fior velunteers

= Roetate siterand 100 t. margin 16 anether nen-compatible crop and
treat withrherbicides

= Vethyl bromide treatment



1992 International Consultation
on Rice Biosafety

Conclusions:

8 Cultivated riceis highly: self=fertilizing
B — 0.45 %) outcrossing, effiected by temperature anad
ALIAIEIDY
B Shont pellen viability: (aneut 5 minutes)

5 EleWers open enly: 25-90 minutes; 1nka wWeay/
that fiavers selifing

m [solation distances:

m 10rmeters (used by IRRI for breeding) may: be
apprepriate for lew risk situations

B Recommended 20-40 meters - IRRI'feund no gene
filow



1992 International Consultation
on Rice Biosafety

Conclusions:

B Syccessiulthynridization s limited te’ SpEecles
Withr AA genemes; Which in the U.S. Iincludes
only: O sativa and Itsi Weedy red rice variety.

8 Redi rice has higher eutcressing rates, easy.
Seed shatterng, seed dormancy, andiis later
matuing;

B 'S a concern only in the SE-ULS., hut can be
contrelled by use of crop retation, clean
seed, and water seeding.
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